Effects of heparin, sperm concentration and bull variation on in vitro fertilization of bovine oocytes in a protein-free medium.
The present study was conducted to examine the effects of heparin, sperm concentration and bull variation on the fertilization of bovine oocytes in a protein-free medium supplemented with polyvinyl alcohol and subsequent in vitro development of fertilized embryos. The effects in protein-free medium were compared with those in medium supplemented with bovine serum albumin (BSA). In the presence of heparin (1, 10 and 100 microg/ml), nearly all the oocytes were fertilized with and without BSA. In the absence of BSA, polyspermy was lower (4 to 15%) than in its presence (15 to 48%; P < 0.05). An increase in sperm concentration from 1 x 10(4) cells/ml during insemination enhanced fertilization rate up to 1 x 10(6) cells/ml with and without BSA (14 to 90% and 3 to 77%, respectively). In the absence of BSA, the highest concentration of spermatozoa (1 x 10(7) cells/ml) gave a lower fertilization rate (55%) than that at 1 x 10(6) cells/ml (77%; P < 0.05). Polyspermy neither increased nor decreased sperm concentration without BSA (0 to 8%; P > 0.05). The effects of spermatozoa from 5 different bulls chosen randomly on in vitro fertilization in medium without BSA were examined. Individual bull variation in fertilization rate (36 to 95%) was noted at 3 different heparin concentrations (1, 10 and 100 microg/ml). Polyspermic fertilization was low (0 to 14%) and was the same for all bulls at all heparin concentrations. Embryos fertilized without BSA developed to the blastocyst stage at the same rate (27%) as those with BSA (33%; P > 0.05).